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(57) Abstract 

A method of manufacturing a 
hard roll for use in m elastic roll of a 
calendar roll for paper making and tte 
like, accordini to the invention com- 
prises the steps of pouring a liquid ther- 
mosetting resm materia] into a space be- 
tween a metallic roll core and an outer 
die, beating from the outside a greater 
part of the resin material to harden the 
same for forming an inte mw ifa tf try- 
ing an outer layer of resin while cool- 
ing the roll core to leave a viscous liq* 
uid stock layer inside the intermediate. 
TTien the intermediate it cooled from 
outside of the outer die for shrinkage, 
and a surplus portion of the liquid stock 
is pushed upward as the intermediate 
shrinks. Then the remaining viscous liq- 
uid stock is hardened by heating the roll 
core. According to the method of the 
invention, the thermosetting resin is pre- 
vented from being cracked due to reac- 
uveshrinkage and thermal shrinkage of 
thermosetting resin during the manufac- 
turing of the hard rolL Accordingly, it 
is possible to efficiently produce a hard 
roll with exceedingly fewer production 
steps and reduce production cost thereof, 
which hard roller is tree from cracks on 
its surface during use and any change in 
its roll surface hardness and is excellent 
in durability. 
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£LTx ^®ig®(6a)ri<n -^SQ) © (la) £ ft U K 

(1) ©®g i m I \* t> © 1 1£ ZtitzWB. d -;K10) 
* *>©T*&* (B8#JiS) o 
BB9~H1 4li> **«©**&©* 3 Jt*fttt©Jtftz& 

20 C ©M«»«-Cli % d-^S(1) ffi^bO^ip • ftft^ft 

^111 

25 19 £B1 Ofc***}^ ^JSSSIp -;U&(1) ©*lg 
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ffifcMfcttO'W 7«Anj8IH*(20)** flQ&ffl'W 
7(21)0*8 KRttSo DAS (2 

0)0**14* T**» • 7<21)0¥£#ft* »3ai 

5 * LT> • 7(21)0-<II«<21b) *> &M 

«!d-;I/S(1) 0-2f0*ii*(2) fflijJ: & OA® (20) fc ft ab An 
T. ©IS® (20)H ft£ t) fcfc.fc 5 K 13 U 

fife #0 lb $(2) flJ: 7<21)©tt*«(21b) *QQjft(2 

0)fr&»& ttl LT* tt'W 7(21)*jfeMJi!o -;l,;S;(l) iz% 

10 #tt#*o 

ttfc* ^JSSIId -;b^(l) 0#*P • jQ&ffi/W 7(21)0* 
J: LT/<<f 7(2 

tffli^&iMf -7£> nfc^a • uamm^j 7(2i) 

(21)*H3E IT fefiW 

&*«o-^&a) o**ttoa*(2O)0rtffiK^i6 

iTfc ^ • fln&E'W 7(21)0T¥#£ 
20 &*P • jD&ffl'W 7(21)*H£* ^OlOlS 
±E»» • JlOftE'^ 7(21)i l T 14 > ^tfT^UD 

^"n m> nm*o&M'<<( 7, hie, # y " 

if 1/ > 7^ * 5 IM4 rf iwW 7^£&ffi 
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• to*fcffi/<*7(21)©*lriii»tttt % HPJ^, 

&«r®P3JEZT&SJi£, *©flgi±, 0J;i<f 3. 0-10. 
0ii£J;tfjy40. 2-1. 5 mSft © & © $ ft 5 0 

®'W **AftJSI3*(20)©lKKii»tttt % ±E^*P • Aift 
15 r(21)0«||fiB»tt©i|i^o»ttt» LTfefttfA< % _ 

J£© GO* (20) £*-*©:&<#* U>o 
25 Z®*5KlT* G0jK(20)rtfc*i&Aft&ftT«*ttfcfc 
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)i>za) *a£(ii)±fcjg£tt»fcEii u d-^sci) © 

Tffiflttl£B(2) ***ai)©l*«*&*?L(16)rt fc* L&fc. 
5 ©ftflflfc d - ;l/®g£IgiEt S fc»©BrSM3 ©g£(15)£ 

K:^lJ«»ffl«.ffl(12)*BBLT> n-*£(i) fcflffl(12) 
i©W^^ TiS^'^a (15) i o THI^n^ol^Htt 

*nfc*nai»ftAfflaBi*(i4)*»j«t * 0 
10 ttfc, &«»o-;i/«(i) ©«tttt><-r 7«AftJSEi*(2 

15 $211 

S!U2)©rt«fr& t-^-(17)J= J: & to* L T*ft«ft;tt*tA& 
0*4(4) ©rt*£*Kfctf L*T* *ll*ri&4imtt(5) £® 
filctUli, ±E»l*tttt«©*fc£HI*"Ca*j&<, fctfc 
20 OftKftttftlllRttOo-^£fl*&®**J** **«©>« 

<r ? ft K*m(Dft;t&Mfc£mi&Z # * C £ £ £ «5 ftfc & 
0*4(4) fcn-^&Cl) - 3 0^-5 Ot, ff 

£ I < li 5 ~ 3 0'"C fc#£p L Tn n-;bS(l) ©SEtta© 

25 ©ftfefllc*£&fcttII*4Jl(4a)*ggto 



24 



WO 95/17298 



PCT/JP94/02143 



5 fttt®ft«fc1H»J»**K4) *&AU *2Ili:t^ T | 4% 
»lXS^6o*««y<-r 7(21)lc«fcft#ip£ i jg |j gj iLT ^ D 

®S9i«£0*fttlKtt(4) > 
»U «rtt«ttJR8*(4a)*«*j;3i;:L T% ®§gH*4(4) 

©S5»«ifi[j6:*KFiht ft J: 3 fc* 4 lh 0 

10 ^311 

n«K:, ^M(12)©±ffiSB^^(c<i^fc^»©®7j<?L^^t 
ft*-^(l8)«fctJ7K^O^ip^«:^ag-f#tJ6T, ftftftj* 

**«a<4b)#*H#(5) <D±m®± >)±Jj\zft Ltfa^tift 
«t -5 1= t ft o 

0 01^, Ell 2i:^tJ:oi:, & & ItJ IS II Jf © □ - 
•)*o-;|,£(i) «^6»60 , ClsJnn(iLT|fttV^ g*?© 
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JI(6) 5 

±EC*^Ts K*tt'<-f 7(21)JC«fc *flD&&g£ 
$f,i:80-9 OtC±#**ftl^ @ -f b «k *} ffiiiS ft* 
Aft**! (4a) ©« 7(21)tt# n -n©& 
5 S> £3* < tt *o w ni Htffc* ftS(12)©ft£l$fr 

&fcaj]*4£t©flK*3S>fcft<*fttf* ttftfc J: 

^411 

io *©*fti#*JM*»*i.*3«****'W 7*ja^fc*£ 

7(21)tt* d-jHSCI) ©*Hfc»«fl:ttttttrtM(6) 

fifcLfc©fc, *IK12)*W t)*U 7(21)©rt2& 
B^CtvKLT, »«fttt*ffini(6) ©±TiM**ttl 
15 M'W 1> (H*«) WiJ U T x *SttttIB*l»*t S £ £ 
t>ic, JBtttt'W 7(21)©±Tn«8IK21a)(21b)£|&£ U 
*6ic^l(6) ©£E*5JF*ttE"CBFJiE LT^ a-;l/S(l) 
Ktt L«ifift©ftMttii(6a)**t *BKd -M10)*JBfiR 

*S (El 3#H) o 
20 CftfcttU «j6tt©ft*l • Jo*!'*^ 7(21)t LT* it 

'7(21)©a<fc©fcfcfc,» WAtf 4 , OOOcp s"JEJlT©fitt 
tt© IfcBfctttflB ill * ^(21)©rt«BKttA U 

25 »'W?(21)©J:«S(21b) £ T?fitttt*ie*<** $ ft £ 
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*lf*-b » h L, 5 0 - 6 0 1Ci:liij|Lt, A->f 7(21)1*3 0 

C ti I: J; 13 , **tt/*-f ^(21)ort*K 
&ftifc8JI(22)£ff2fifct* (El 4#Jfc) . 
5 tot, #I!(12)SJK0ft IT, «*o-;Kio)*if % d 
ti®ttflfl;ttttAftJI(6) ©±TPU»l|J*iaiiI/<^ h (B* 

^(21)fc±TMM(21a)(21b)£|&£ U * SC*«(6) 

10 *Mffi(6a)****Mo-;K10)*»JiSU o 
CttL«itft®*j|(6) ©±TiifC®(6a)(6a)K 
M*4£H?iJt * 0 :*ICJ:«I, 7(21)©±TPH0 

SO) lis 4>*t* o T t> Al^o 
Bl 5~H1 8 ^^?S©^S©^4III.Ii0||ii 

£ ©£J6$*lTfi x ^HS8|d-;u^(1) ® *£!(;: fife 
20 T£Jg(23)£iS:tt T, C®«flftafeTftft(23)<D*j«ftaDC 

» 1 II 

25 SI1 5i:/7tioi:, &H$i! d - jIZ (1) ©flJiffifc. & 
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«ffcttilMft*£*Lfcllllfc$t(23)ST* «i«3~5 0«i, if 
* L < tt6~2 5nii®J**l!:«!IILTs «IHi3IT«« (23) 
^J^fiJctSo ttis:fti:ft^^t, d - ^S(l) ©ft 

5 H^o 

*LT\ c©^SSS!o-;US(l) ©ftJi ©®*itii3£T#Jl 
(23)©ft^®Kx ±E*3*ttttl*®«££E8K* &Je# 
10 0/<>f ^IKAti^Dflg|(20) i £». ft£P • JO&ffi'W 7(21)<Dft 
SiBSPl-© b*-;f it£5«ko!:IS:mo Gfl*(20)©«* lix 

©##* L^e 

15 ©l»|iliaTM(23)©!ffl*K20)K:*©-*l«(21a) <fc *9 fK 
i6AtLTs 0JfcC©Dfl*(2O)l=tic* «9i£t;<fc 0 Cttttttfcg 
®U »/W 7(21)©ffe«iS(21b) £&K«d © 
«fclt«r3fiT«M(23)©flb*«O0nilK20)«^^6K*) fcB IT, 
^/W ^(21)*Alli!o-^«(l) ©8&lf M§£T#1(23){;: 

20 SfcttttSo 

ttfc, &£p • fln&E'W 7 (21)© J: 
fct)iBa*t|-&*TfclHlLT>"«>r 7(21)*BJet *©*<»* 

«@;Sc nfcfctP • tra&E'^ 7(21)©J3ffiK:3Ba£llM* 
25 &fc@U'Cft*fcfl:*'£T> ,! >r 7(21)£®£ IT *>&W 
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• iin*ijg/*<<f 7(21)*Bj£*s#rmu *©flfe©Bjg 

5 IRTi^TU^. 

• Jd*J§>W 7(21)4 Ltli> .1:15*3 ft Jfe IB ft© « 
££|sJ8© fe©*«J8t So 

10 o-^aci) ©!8itM&T#JI(23)©fl.l£®Kl£tt 

**«©/<* 7KAtlffl0flj?|(20)©ei»f®^^fc s . ^ 
7<21)©«irK»tt©¥#©»tt*# iTfcfttf A 

±E4««D-;baS:(l) ©Hfi«iaiTttff(23)©«ttK0a 

15 ?t(20)©rt®Jc^^LT^ip • Jnflftffl'W 7(21)*S*H£ 

£0 CUT, ftttftafeTft'ff (23)©igft(20)Acttl6Aii& 
*iT^SS^{c#I5i$nfc^i|] . inJlftJS'W 7 (21)* ft Etc 
-/U£(l) *„ *£(ll)±fcS£tt»fc:ElU 

a-Jl>Z(l) ©T fid lft SB (2) (ll)©lftg£g&*?l (16) 

25 out, ±iEat3ftJte$J3l©J§££|5]|ifc N d-aj(i) 
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offline □ -;Uffifi*W»* Z> tzti<DfftWM$ ©xn (15)* 
Elt*££fcK:* d-*«(1) 3IT#1(23)J: <9 

-;1/&(1) £fl.ffl(12)£©Hfc. T$rt<g& (15) «fc -> TEA 

A««o-*sa) ommm&T mm m)®t&ta& 

10 ofi:, ±E&m«U4)£iltf ©ftaftttttftKttM) * 

•3 trie. * RIH 1 5 fc** cfc «5 1^ ±1283 HJ6$*£0ii§& 
iCfti«ini(»(4) *^3H(12)©^«^6fc- 

15 *-C17)fcJ:&»*aTiK«fctt*Mfl<4) ©*SB£*$i 
-fb^LtoT, *■ HI ft* UK (5) *JBJ&+*-5* 
®{btt^lii0^O a -Jl/Efflfr £©#ifl*s «ffi#©>W 7 
rtK*$©&»ffi(**a«£*S C t>fttt^* 
(4) *d-;U£(1) «^&«itf-30lC-'50t^ $f * L 

20 < 1*5-3 O'ClcftiPLT. o-^&Q) © ® *t M 3£ T & 1 
^©affiffiftCttl&HBU) *&&&:!#©£ ^ KftfcLT 
^■*»*WI#(5) ©rtfl]Ktttt&ttlI*4Ji(4a)*Hto 

JKkBflSttUM&IKflU) ©@ftMJ&*$ftJ-f * iJHSfctt 
25 0/*-C ^(21)rttC7K^O^£PSt^*riSiS$-t4-S :ti:J;^ 
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* IIS* 6 * 7C2DK J; lt, a 

OSaB«£cDifftl(tt(4) ^fett/SttoiMcft 
5 81, ttttftttJIttff(4a)*l|*J:5ic LT, tfttffft(4) 

1311 

o^ic, EH 6 KitJ: ±m%3nMMm®%£k 

mniz, ^aci2)o±ji«mi!:«*fc^fk©»*9i^^t 

10 **-^(18)J:0**O»ip*fl:*anr*LJ6T^ ftfftfffi 
*M#(5) *rtSK12)©ft**&&*iLT«ti|W#(5) $60 
^W*Ofi^**lz»»L. tt*m#(5) ©££ IrmWffi 
t>+H#(5) *C«*Li6*ii fee, f£*Fa1ft(5) © 

15 *M«£(4b)*<itimtt(5) ©±i£g&j; ^±^{cjf Ifflsns 

-o^z-. mi 7 k «k 9 c „ ft* mm** mmnmo □ - 

20 GJ:»k fttttttttflMttff(4a)*D--j|,g(i) fl*&ft6 
AT, **«^-f r(2l)#0«lt1t3IT*Ji(23)**t* d 

1(6) *^fi)ctS *>©T*S„ 
25 ttfc, ±EI=*^T, Kfctt'W 7(21)KJ;*:lnMar* 
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* £ 8 0 ~ 9 0 °CK±&HittHi. «fb#* t> $ *l N 
*M»Jl(4a)0«lltt><-f 7(21)ft|g]iftlittaT«JI(23) 

*Kt*o-^(l) ^OSISS*^ b{c3S< 4J 8 cti 
i(5]^{c> fl.fi (12)0 i$<OfiSi$^i; 

H4Ig 

±!Hi«3g^©^sp • aniUB'W 7(2i)£ it, 7 

10 Ctt. ttJB0«fbfc.k *K Md-jK10)*£> *ttl*><>f 
7(21)tt* o-;bS(l) 0fl>EC*l£rt:&J8j9gfl>S(6) 
l£LA:®S> fl.H(12)*W&*U Kfctt'W 7 (21)Ort* 
IUO^i:LT^ fKt.B{btt*tJBfl>ff (6) ©±Tffi«8B*tU 

15 tK, «*tt^-f 7(21)0±TPi»ffl(21a)(21b)*|!fc£U 

* 61^^1(6) ©£®£8F£©5"eflFg LT> o-;Hg;(l) 

*<5 (Ell 8#{&) o 
SfcHwIiSfcLfc** • Jd&E'nM 7(21). 

20 HTs Jfcttto3M*<Hl>*||>W A Jftfc^ttfltt/W 7 
^iA/M^^4ffi^fc)i^i: li> ±12* 3fS;!fe$$®Ji£ 
#1(6) ffiflgOgfbSK Wfttt'W 7 (21) ©3* ft 

ofciftt, fitttto»a^tt*»K»*«*tt^-r r(2i)©" 

rt«fcftAU JD&SftStfTs 7(21)©rt«i;: 
25 3ftft%«l(22>«^at«. 
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5 4SJ£tt,W 7(21)©±Tffii8!SB(21a)(21b)£|fc£ U $ 

D-jbS(i) Cft LB&iI&©fl.JI(6) ©±Ti^^® 
(6a)(6a)t;:£&££:fr** 0 C tl tz «fc 0 , /nV 7 (21) 

«(1) tt N +*T?*oTfcAi»jftl4, ±Eft3gjfctt*<D4l 

1 

20 SHI 

4 7 2 2 bbu DIS 4 8 0 mnu fc«fctf®£3 4 7 0 

^ hCitlfiSlfcLto o-^ftCl) « % M« Klftffi (2)(2) 
25 tU0T*5, 
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Eli \zfj<t&i!:(n)±ic&mu-jiza) tie 

5 2)^EI^w, a-;l/£(l) rtg|5<DiI&(3) (c # £p * £ il i® 

o-*8(l) **ffl(12)fcOWK:jB«Sftfcffillfl 
«(l4)fc„ ftft©x#* v/$flill*4(4) ^SA^wo 
x#* •> Hi Ji 11**4(4) i LTii> 0 011$, i 

10 WltM 2 4 U s&^S 4 4 <i mElT© U t&* 

£4 omSSBi!lALrt:t>0&<£ELrt:o 
^211 

oifC, x**$/*HlC*K4) *^SI(12)©^«^6H1 
ic^-f t-*-(17)lcJ:&JnllflfiflE*l 0 Or, 1 5 0°C> 
15 2 0 0r£K»Wlc±#3£tt*<&inil&LT. x#*S/«Ig 

* 5 C i ic J: t) , n - ;i/&(l) CSI^USi 20ti:S^i 
20 &iE8£©itllfl(tt(4) *tttt*tt©« * fc**LT*JMI 

1IB*HI#<5) ©rtir^ 3 ~ 4ii8ft©JS**£t.*«itttt 

• 3Ii" 

25 X(18)ck (9#£P7K£MT# 1*!>T, ftlttflg 4> M# (5) £ft 
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!!(12)0***&»i|iLT. *m*(5) $«6 0T:ofi^l 

d -^£(1) ©Mfcfigfcft 8 0 - 9 0 Vlz± 
10 c ft£ l^l$f;:4>R8#(5) £$*, 2 0 Vtzfttfl Li N g 

»®&tttttt*J&ff&(4) *®{b*L«>T, D . A4(1) © 

^411 

**ft*K*U *fl(6) ©SSSiFgffiETWJtL 
20 0)£Jg#L*: (B4**) o 

*U x **£/*J|*fl(6) 3 4 3 0 mm. ^g 5 

0 Odb& J: tf-J* $ i 0D^ttU®T*,fc o 

25 tt^ig^ffia^ 
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±fEO<fc -5 LTUit* ftfcfcRo -;U(10)*<*!«E*7 U 
> ^ - d - )), t L T&Ji T § S t* r> 0 14 fig * flSfflrf 5 

5 ::t, 3ft(fK«»<ha«Kn-^(io)o*«D-*«a) 

tt* 5 $ 7 0 0 Ainu ilS 2 0 Omm> *5 «fc CJ^M^ 2 0 OniD©;*: 
Omnu 1 9 Omm^WtS t>fiDT& S 0 

10 >^-o-;U<b Lfc*-^ICx C 0 □ - M10) fctt* 

$ 7 0 0 mou it SI 1 9 0 mnu «k tf®^ 2 10 $ £ 

15 ffl/jNffiKK ° - M10)£EE L fc e C ^ T'. **-;l,o-;U 

:ft6J:TIS^f-*o-Ai, *£QCJ:&£iTttlftJ9 

/h£Mo-;K10)ifc±oT»E 3 8 0 kg/cm , fe^tf® 
20 iilg 4 0 0 Bfi/»Ts 4a«a«LTjfeftK«*lTtto 

cd#s^> jfefrKaffl'haaKD-jKiooaffiictt, * 

25 £<)|&ftttfrofcof^T*±I2ISlfiflllfcfr**«Hn 
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mixm 

t $ 3 4 6 0 msu £2 4 8 0 iou is «fc ®g 3 4 0 0 
uo*iiHt*Wo-jis(i) ©#Ji®£*> >75 
10 * M:J: OfflSftlfco d-a«(D lis jau^to SB (2) (2) 

«mit«-*«#^T, 6ueDtttH|ff3i(T«ff (7) £fl2# 

15 Lt e ;:t> it asm i o ossgs, * 

7XD-k'>r$D-;bS(i) o^-cc 

tt 1 0 OTCTfcfttf Ll&fc. 

®5 »w^-rS^(ll)±|iD-;i,^(i) ^jg^ftag 

25 ffl^I(12)^Elt5iHl^ d-a«(i) ©±»k % c 
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d-^S(I) F«©ai&(3) lc#*P**a»3-£T\ d-;U 
SCI) ©&®£&2 OlCfcftfcLfco * LTD -JUECl) £ 

fts (12) fc j: rt a (13) t © niz k a $ n * s m (14) c % 

5 tttt©x#* S/tfffiJSmU) £n-;US(l) ©±^££8*.* 

*§&<J:I^$K> ±*U 0 Off*** fc«fctfgffcaj2 4 

Liz t>®£&m lfz 0 
10 I2Ig 

lc*tt-*-(17)l£«k»3in£Mg^l 0 0T> 15 0t\ 
2001Ci:a»Wl2±#**tt*<&JDfl*LT^ x#4">*M& 

F«©aB&(3) K*lIfiJ:t) ?l T&4P7k*a«3 * 

ffi»a©*IB0f*(4) t«ltt»tt<D*M:«*LT^IIHB 
+ Witt (5) ©rtflfc* 3 ~4minfl&©J?*£Wt 
20 /S*4S (4a)^r^ L feo 
. 13Ii 

^ C18) J: 5 * * «T# L »T H Ji Hftt + M (* (5) « ft 
M(12)©ftgB*>b#iP LT % 4 s IB #(5) *»6 0t©fi^fl 
25 KfcfiH*L* tt4Mtt(5) ©it L Tfcttl* £ J: & + M#(5) 
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(4a)£n-;l/&(l) ® ft fig z>> £ jfo 6 0 t IC flo & U -£B#fig 
°->'l'^(l)Ortffl!l0Zgg^i^8O'-9O , Cl:± 

c n^n^ic4>n(4c(5) £&2 oick:**plt* a 

10 #Hfc-fcftSftfroBftLfcx#*S/;f|tIgfl]l(6) 
$4I§ 

15 #J&JRH(4) *n-^«(l) <D±m*m?LZMZ * T^A I 

(la)£&;L£ $ -CB&ZtlTIS ij. c©xig* 
1(6) ©«<fcfcJ:»}J|^4tt*nfc±jB»*t!;Bijy<>f h (El 
*•) ?Xttttn**£L, *j|(6) ©£S£ 

20 *F*«ET»«U *l«ffi(6a)#D-;i,;fc(i) ©±$®(i 

25 1(6) li„ 3 4 0 Omm. 5 2 0 mm «fc $ $ 2 
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0 mm^ ttHCTi^o 

:ct\ £fr ttlllffl'hfflM ° -M10)©*8Jlo -)\,Z(1) 
ti> 5 $ 7 0 0 mnu itg2 0 0 mnu fc«fctf[§;g2 0 0 mm©;*; 
£3*W**fc©T?*!K S/*flB^«(6) li. J?3 1 

10 4mm. fc«ktfW8lffi£2 0 0mm£Wf 3 t>©T**N ttHM 

*IT> £ ©gfcffK«Ua*S!M° - M'10)*««JB* U 
15 S 7 0 0 mnu US 2 0 0 mnu fe J: ®^ 2 0 0 mm©* # $ * 

/J\Ug!@D -;KlO)i £ TiglJE 3 8 0 kg/cm . «fc 0'® 
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